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INTRODUCTION:  Persistent  perineal  sinus  (PPS)  may  occur  in  up  to  38%  of  patients  undergoing  proctec-
tomy.  The  available  therapeutic  options  range  from  simple  but  ineffective  to  relatively  successful  but
complex.  The  Karydakis  procedure  is a straightforward  day-case  operation,  commonly  performed  by
general surgeons  in the treatment  of  pilonidal  disease,  a  not  dissimilar  pathology  to  PPS. This  report  is
the ﬁrst  in the  literature  describing  the use  of  Karydakis  procedure  in patients  who  developed  PPS  after
proctectomy  for Crohn’s  disease.
PRESENTATION  OF  CASE:  Two  patients,  both  of whom  suffered  from  Crohn’s  disease  and  a  PPS,  underwent
a Karydakis  procedure  as  ﬁrst-line  treatment  for PPS.  Case  1  had  a  relatively  superﬁcial  PPS  while  Case
2  had a deeper,  more  complex  and  longstanding  PPS.  Both  patients  had  no  post-operative  complications
and  were  discharged  on the same  day. They  achieved  complete  healing  in  eight  weeks  and  eight  months
respectively.  The  follow  up range  was  8–16 months.
DISCUSSION:  Various  techniques,  including  complex  myocutaneous  ﬂap  reconstruction,  have  been
described  in  the  literature  to treat PPS.  In contrast  to these  complex  techniques,  Karydakis  operation
is  a simple  day  case  procedure  that  was  successful  in  treating  PPS  in our patients.  While  there  is  robust
data  regarding  low  recurrence  rates  following  a  Karydakis  ﬂap  for  pilonidal  disease,  there  is  no  existing
data for  the indication  outlined  in this  report.
CONCLUSION:  While  it  requires  further  assessment,  the  Karydakis  operation  has  potential  as  a  simple,
safe  and  effective  ﬁrst-line  treatment  in  selected  patients  with  PPS  while  not  precluding  more  complex
operative  options  in  the future.
© 2016  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CCaccess  article  under  t
. Introduction
A persistent perineal sinus (PPS) is a perineal wound that fails to
eal more than six months after proctectomy [1]. Its incidence can
e as high as 33% and it is more prevalent in inﬂammatory bowel
isease (IBD), especially in Crohn’s disease [2,3].
Currently, a plethora of treatments are employed in the man-
gement of PPS. These range from simple therapies, such as wound
are and curettage, to complex procedures, such as abdominoper-
neal excision of sinus with coccygectomy and myocutaneous ﬂap
econstruction. Simple procedures may  fail to excise the sinus or
bliterate dead space and tend to lack efﬁcacy. In contrast, the more
nvasive options can be complicated by signiﬁcant morbidity and
rolonged recovery: outcome is variable (Table 1). Indeed, there is
ittle progress in the management of this troublesome condition.
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In the management of pilonidal sinus, a not dissimilar pathology,
the most recent Cochrane review has acknowledged that primary
healing is enhanced by off-midline closure and ﬂattening the natal
cleft utilising techniques such as the Karydakis ﬂap [10]. To date,
Karydakis ﬂap has not been reported as a treatment for PPS. We
describe the use of a Karydakis ﬂap to treat two patients, both of
whom suffered from Crohn’s disease and a PPS.
2. Cases
2.1. Case 1
DO was diagnosed with Crohn’s disease in 1979 (aged 15) and
underwent a subtotal colectomy and end-ileostomy for acute colitis
in 2003 (aged 39). He developed anal stenosis requiring proctec-
tomy in 2014 (aged 49). He then developed a PPS in the middle of
his perineal wound. EUA showed that the sinus was 1 cm deep and
did not involve other structures.
A Karydakis procedure was performed three months after proc-
tectomy according to the method described in Karydakis’ original
roup Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Table 1
Previous series on different treatments of persistent perineal sinuses published in the last 10 years.
Treatment Author Year of Publication No. of patients Complete healing rate Follow up period
10% metronidazole
ointment
Maeda et al. [4] 2007 4 25% 2 months
Cleft  closure Branagan et al. [5] 2006 8 88% mean: 43.9 months
Rectus  abdominis
muscle/myocutaneous ﬂap
Collie et al. [6] 2005 11 100% 3 months
Menon et al. [7] 2005 2 50% 2 years
Rectus abdominis ﬂap
and hyperbaric
oxygen therapy
Chan et al. [8] 2014 4 100% median:2.5 months
Gracilis  transposition Collie et al. [6] 2005 5 20% 3 months
Menon et al. [7] 2005 7 58% 2 years
Maeda et al. [7] 2011 18 61% median:64 months
Gluteus  maximus ﬂap Prudhomme et al. [9] 2006 4 100% median: 100 months
Omental transposition Menon et al. [7] 2005 
**Series yielded on Pubmed with the keywords “persistent perineal sinus”.
Fig. 1. Wound of case one eight-week post-operation.
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abdominoperineal approach which results in longer operating
times and may  make further abdominal operations in young
patients with IBD more challenging. Abdominal wall may be weak-
ened, leading to the development of incisional hernia [7].
T
Paper [11]. The sinus was  excised by an elliptical incision mea-
uring 7 cm long and 4.4 cm wide. The wound was  closed with a
 cm wide and 1 cm thick Karydakis ﬂap, moving the wound 2 cm
o the left of midline. There were no post-operative complications
nd he was discharged the same day. His wound was completely
ealed at eight weeks after surgery (Fig. 1) and he was discharged
rom clinic. He was asymptomatic with no recurrence on review 16
onths post-operation.able 2
atient characteristics and results.
Case 1–DO 
Primary diagnosis Crohn’s disease 
Age  at diagnosis 15 
Age  at proctectomy 49 
Age  at sinus development 49 
Any  previous sinus surgery No 
Age  at Karydakis 49 
Dimension of sinus/sinus
complex
2 cm long, 1 cm deep 
Dimension of excision 7 cm long × 4.4 cm wide ellipse 
Anaesthesia General 
Prophylactic antibiotics on
induction
single shot of co-amoxiclav 
Duration of operation 2 hours 
Length of hospital stay 1 day (day case) 
Results Complete healing on 8 week review
discharged from clinic. No recurren
review 16 months post-operation8 88% 2 years
2.2. Case 2
RA (aged 16) had an ileoanal pouch with loop-ileostomy per-
formed for IBD in 2004. Subsequent pathology demonstrated
Crohn’s disease. Five years later he developed a pouch-urethral ﬁs-
tula requiring excision of pouch, proctectomy and end-ileostomy.
He was then troubled with persistent discharge from multiple PPS
for ﬁve years. Clinical examination revealed four PPS extending
over 8 cm.  MRI  conﬁrmed that the sinus was  superﬁcial and there
was no urethral ﬁstula recurrence.
A Karydakis procedure was  performed as described in Karydakis’
original paper [11]. The sinuses was  found extended down to the
coccyx and a 14 cm (length) by 5 cm (width) ellipse centred 2 cm
to the left of the midline was  excised. This was performed with-
out complication and he was discharged on the same day. At eight
week clinic review, his wound had healed apart from a 1 mm open-
ing with no associated inﬂammation. His wound was  completely
healed at eight month and he was discharged from clinic (Table 2).
3. Discussion
A recent systemic review on management of PPS with myocu-
taneous ﬂaps reported healing rates of 64% for gracilis ﬂaps and
84% for rectus ﬂaps [12]. However, rectus ﬂaps involve a combinedCase 2–RA
Crohn’s disease
16
21
21
No
26
8 cm long, deep to tip of coccyx
14 cm long × 5 cm wide ellipse
General
single shot of co-amoxiclav
2 hours
1 day (day case)
 and
ce on
Complete healing on 8 month review and
discharged from clinic
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.1. Application of Karydakis procedure
In contrast to these complex techniques, the Karydakis opera-
ion is a straightforward day case procedure. Not only can it be a
uccessful ﬁrst-line treatment for superﬁcial sinuses as in Case 1,
ut it may  also be effective in deeper, more complex and longstand-
ng sinuses as in Case 2. In both cases, it may  have been feasible to
erform radical excision and primary closure, but the healing rate
ould have been poor at 38% [13]. Another advantage of using a
arydakis ﬂap is that anatomical planes are not disturbed, so the
vailability of other treatments, such as myocutaneous ﬂaps, is not
estricted should the sinuses persist or recur.
To our knowledge, this is the ﬁrst report in the literature where
 Karydakis ﬂap has successfully treated a PPS in patients with IBD.
hile there is robust data regarding low recurrence rates following
 Karydakis ﬂap for pilonidal disease, there is no existing data for
he indication outlined in this report [14].
It is relevant to note that a case series of eight patients who
nderwent modiﬁed cleft closure for PPS reported encouraging
esults [5]. All wounds in the case series eventually healed, although
ne required a second cleft closure. In contrast to the Karydakis
echnique, the cavity was not excised in cleft closure. There-
ore, it is uncertain whether cleft closure would be as successful
hen applied onto deep sinuses, though there is no evidence that
irectly compare the efﬁcacy of both techniques in the treatment
f pilonidal sinuses.
Both of the patients in the present report had a relatively super-
cial sinus. Some PPS can extend deep into the pelvis and may be
dherent to the sacrum and in proximity to intestine. Whether a
arydakis ﬂap would be appropriate for such challenging patients
as not been determined.
In the quest for the best treatment of PPS, studies with longer
ollow-up and larger numbers are undoubtedly required. However,
his would be difﬁcult as the numbers going through an individual
nit are often small with the largest series comprising 48 patients
nly [15]. Further, follow-up probably requires to be at least 5 years
o capture recurrence [14] whereas the majority of the series pub-
ished currently has a follow-up period of less than three years, and
hus preliminary reports are valuable.
. Conclusion
The two cases illustrated in this report show that the Karydakis
rocedure, which is simple and widely performed, can be used to
reat complex PPS with success. Although more robust evidence
eeds to be gathered, it is a safe surgical option to perform as ﬁrst-
ine management and, where it should fail, it does not preclude
ore complex operative options.
onsentWritten informed consent was obtained from all the patient for
ublication of this case report and accompanying images. A copy
f the written consent is available for review by the Editor-in-Chief
f this journal on request.
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